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Crespi et al. [1] report that genetic variation in the single-nucleotide polymorphism (SNP) rs850807 was strongly and exclusively associated with expression of paranoia symptoms in healthy carriers in whom autism and schizophrenia symptom expressions were assessed in tandem. However, by not accounting for the putative trade-off/diametric relationship between autism and schizophrenia [2] , their analytic approach may have obscured important insights about the association of rs850807 with both autism and schizophrenia, and the wider implication this genetic variation may have for Prader -Willi syndrome (PWS), in whom both autism and schizophrenia spectrum disorders co-occur at relatively high rates [3] . The relevance of rs850807 to PWS is premised upon its putative functional relationship to the MAGEL2 (MAGE Family Member L2) and NDN (Necdin) genes, which are located within the Prader-Willi genomic region (15q11-q13) [1] .
By serially examining distinct autism and schizophrenia phenotypes with genetic variation in rs850807, Crespi et al. [1] assumed, at least implicitly, that covariation in autism and schizophrenia symptoms were independent of one another. However, autism and schizophrenia, which share many phenotypes, have also been characterized as diametrical conditions that reflect evolutionarygenetic trade-offs [4] . Linking such trade-offs to genetic variations that are associated with PWS can be significant in explaining how both autism and schizophrenia spectrum disorders (or their features) can occur in individuals with PWS.
One way of conceptualizing such a trade-off relationship between autism and schizophrenia is by estimating the relative symptom expression (or bias) of one condition vis-à-vis the other (see also [5] for a similar approach). In our work, we have shown that the bias score is sensitive to cognitive and neural phenotypic variations associated with both autism and schizophrenia [6] [7] [8] . Using this approach, bias scores were computed for the total autism and paranoia scores reported in Crespi et al. [9, 10] by subtracting the paranoia Z-values from the autism Z-values; positive and negative bias scores respectively reflected autism-biased and paranoia-biased symptom expressions. The data [9, 10] were then reanalysed with the bias score as the outcome measure, and sex, rs850807 genotype and their interaction as predictors, using generalized linear mixed models (SPSS 23.0). As in Crespi et al. [1] , analyses were carried out under three genetic models: CC versus CT versus TT; CC þ CT versus TT; and the CC versus CT þ TT. Sequential Bonferroni corrections were applied to multiple comparisons.
Significant effects were observed under two models: the CC versus CT versus TT model ( showed highly significant differences between rs850807 genotypes. Under the CC versus CT versus TT model (figure 1a), the paranoia-to-autism bias score progressively increased from CC to TT carriers in a dose-dependent manner (F 2,825 ¼ 5.82, p ¼ 0.003). Specifically, the 'T' allele resulted in a significant shift in bias from paranoia to autism in both heterozygous CT (CC to CT; Two main properties of the bias score are important to highlight to aid in the interpretation of the current results. First, variation in the bias score can come from variation in either both, or only one, of the score constituent variables. Given that there are no differences in the autism scores among the three genotypes [1] , it can be suspected that the differences in the bias scores are largely driven by variation in the paranoia scores. However, this should not obviate interest in the bias results for two main reasons: (i) participants' scores on both the autism and the paranoia trait dimensions varied similarly across the three genotypes (variance range ¼ 0.923-1.039), and (ii) the difference between CC and TT carries in the paranoia scores did not reach statistical significance ( p corr ¼ 0.053). This suggests that the obtained bias scores are not due to a systematic bias in only one of its constituent variables. Second, balanced individuals (i.e. those showing no bias) can result from subtracting identical, low or high, scores. It is noteworthy that the difference between the two traits in this sample never equalled 'zero'. As such, balanced individuals were arbitrarily defined as those scoring +0.1 s.d. from the mean. With this definition, 59 individuals (approx. 7% of the study population) had balanced expressions. As would be expected, the CT carriers (N ¼ 28) were significantly more represented in this group than either the CC (
More importantly, if we assume that scoring low or high is an expression of the individual's genetic liability to the trait/condition, it is reasonable to suspect that those scoring high on both trait dimensions to be functionally different from those scoring low on both trait dimensions. However, our work showed that 'balanced' individuals perform equally well on social cognition [7] and attention [6] tasks, and exhibit similar neuronal activity in attentional and socio-cognitive areas [8] . This suggests that balanced autism-paranoia expressions can protect against the deleterious effects of either condition, independent of genetic load. However, it is plausible to conjecture that such functional equifinality along the balance axis may nonetheless be associated with different (information) processing costs or (compensatory) mechanisms. These results have three major implications. First, they provide new evidence for the autism and schizophrenia diametric model, which positions the conditions at the extreme end of a single continuum of social-brain phenotypes deviating in opposite directions from typicality/normality [2, 11] . rsbl.royalsocietypublishing.org Biol. Lett. 14: 20180108
autism. Second, the association of CC with bias towards paranoia and TT with bias towards autism can be the basis for a model illustrating how PWS can co-occur with either condition, as well as how a single locus can be associated with risk for either condition. To the extent that rs850807 is related to phenotypes characteristics of PWS [1] , the 'bias' analysis predicts that PWS CC carriers would be at increased risk for paranoia, PWS CT carrier would manifest fewer comorbidities with either autism or paranoia, and PWS TT carriers would be at increased risk for autism. If verified, this may help reconcile research reporting high rates of autism and psychosis in PWS [3] . Finally, indexing autism and schizophrenia symptom expressions in terms of bias effects is potentially a useful framework to understanding the effect of common risk factors, as well as functional phenotypes in either condition. These findings and implications should be interpreted in light of a number of limitations. First, the effect sizes are low. However, low effect sizes are expected in SNP-based studies of polygenic traits and conditions [12] . Moreover, notwithstanding the low effect sizes, these significant effects can be important in providing insights on how genotypic variations can affect condition-specific phenotypes. Second, the structure of the study population, which consists of a female-dominant undergraduate student cohort, may limit the generalizability of the findings. However, detecting notable phenotypic variations in a relatively homogeneous sample may reflect the potency and allelic specificity of rs850807. Finally, these findings and implications should be considered in light of the debate regarding the extent to which non-pathological individuals with no pathological symptoms constitute an appropriate model for pathologic functioning. However, to the extent that a dimensional view of psychopathology is accepted, this approach, which also eliminates the confounding effects of medication, chronicity, or active symptomatology, can inform hypotheses about the occurrence of autism and schizophrenia spectrum disorders in PWS, specifically, and the nature of their relationship, more generally.
Taken together, viewing autism and schizophrenia as diametric dimensional conditions can enhance our understanding of inter-individual phenotypic variations within either condition, as well as of other conditions in which they occur. Future work extending this line of research can contribute to the building of informed multidimensional models of psychopathology.
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